ABSTRACT.--The care of fledged young by parents and the interactions between parents and young were studied in seven broods of Northern Wheatears (Oenanthe oenanthe L.) in an agricultural area near Uppsala, central Sweden. Time budgets of young and the development of foraging skills were also quantified. Young of the same brood were observed out of the nestholes on the 15th or 16th day after hatching. The parents did not divide the brood until day 3 or 4, day 1 being the 16th day after hatching (assuming that all young fledged on the 15th day). Full stability of family units, with no transfers of responsibility for feeding specific young, was achieved on days 3-8. Both parents fed their respective groups of young at different sites, and young of the same family unit appeared to be aggregated in the territories. They perched nearer to each other on average than to young fed by the other parent. These results support the hypothesis that a division of labor in altricial birds has evolved to allow parents to locate their young more easily and to reduce travel distances between sites at which prey are captured and the locations of young.
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A division of labor between the parents when feeding fledged young, each parent feeding only certain individuals of the brood, has been reported in several studies of passerines (Snow 1958 , Nolan 1978 , Smith 1978 . Smith (1978) suggested that labor division would be an advantage in that it would help the parents to locate young and would lead to a reduction in parental travel times and, therefore, in energy expenditure. For this advantage to occur, the division of labor should be accompanied by the spatial separation of the two groups of young in different parts of the territory. In this field (III), and 3 (IV) young, respectively, shortly after the first young left the nest. Territories I and II, II and III, and III and IV were adjoining and covered areas of 1-1.5 ha. I observed parental feedings and the behavior of young from 20-80 m away (mostly from 40-50 m) with binoculars (10x) or telescope (40x) and dictated events continuously into a tape recorder as they occurred. I played the tapes back later while observing a running stopwatch to determine the time spent in each activity. When a bird was lost from sight, the series of observations was stopped. The following data were recorded: individual; time of day; location (on a map of the territory); whether the bird was resting, preening, silent, or calling; whether it was feeding, flying alone, flying after one of the parents, or being fed by parents; the type and success of prey-capture attempts; and interactions between young of the same or different broods. All observations were made between 0500 and 1200 local time.
Because I did not obtain sufficient data to show changes in the behavior of each individual with age, data for young of the same age were pooled. The age of the young is expressed as days after leaving the nest, with day 1 being the 16th day after hatching for all young. I have assumed that all young fledged on the 15th day, which was the earliest age at which young were observed outside of the nestholes. The actual date of leaving the nest is difficult to determine with certainty, as young usually stay in the stone pile of the nest for long periods until their 18th day. That young of broods II, III, and IV were first seen outside on the 16th day could be due to the brief observation times for these broods before that day.
Data on the distribution of parental feedings, spatial separation of young, and interactions between young refer to the whole study period, unless I state otherwise. Data presented are grouped for age intervals of 2 days, to reduce variation due to unequal daily observation times. 
In

RESULTS
Division of labor by the parents.--The young
were first observed out of the nestholes, which were always situated in stone piles, on the 15th (brood I) or 16th day after hatching (territories II-IV were only briefly checked daily before that date). In brood I, the heaviest young came out first [the 4 young observed outside on the 15th day weighed an average of 24.4 g + 1.5 (SD) the day before, while the 3 remaining young weighed only 17.7 g _+ 4.5 on average]. During the first days after fiedging, 2 young of brood I (2 runts, 1 of which was not observed outside at all), 1 of brood III, and 1 of brood IV died in the nest pile, probably of starvation. These young were always the lightest of their respective broods. A high proportion (42.3%) of the feedings to brood I on the 15th day were delivered outside the nesthole. The largest siblings appeared to be obtaining most of the food deliveries outside or at the nest entrance. The days directly after the first young fledge thus seem to be a critical period for the small individuals of each brood. All the studied individuals had come out of the nesthole by the 16th day after hatching (day 1). On days 3-4, they started to move to a few nearby stone piles, usually 10-50 m from the nest. After day 5 the Spatial distribution of young.--The young were usually fed on certain elevated places (henceforth to be called feeding sites), like stone piles or large stones, for 1 week after leaving the nest. During the second week they became highly mobile (Table 2 ) and followed their parents around. The feeding sites used by the two parents during the whole period were significantly different for pair I (X 2 = 10.7, 4 df, P < 0.05), pair II (X 2 = 50.7, 7 df, P < 0.001), pair [Auk, Vol. 101 higher for young fed by the same parent than for those fed by different parents (Table 3 ). This pattern of spatial separation was prevalent up to day 20, when I finished my observations. The association of young on the same feeding (n = 5) (n = 10) U = 23, NS (Table 4) . Young of the same group also appeared to be spatially aggregated in the territories. The average distance between siblings fed by different parents was significantly greater than the distance between young fed by the same parent except for brood VI (Table 3) Interactions between parents and young.--During the first week, the young remained near a stone pile where they could hide in case of danger. They spent most of the time resting, preening, or emitting begging calls when hungry (Fig. 1) . Feeding rates by the parents were very high until day 6, after which they started to decline (rs = -0.83, P < 0.01, n = 8) (Fig. 2) . Some time was spent by the young in exploratory activity in the grass or between stones, where they pecked at and manipulated different, mostly inedible, objects (Fig. 3) . Sometimes the young moved to other stone piles, flew toward the approaching parents, or even followed or chased parents for some distance while emitting begging calls (Figs. 1 and 2 ).
III
After day 6 there was a marked increase in the proportion of time spent by the young in chasing their parents around the territory while the parents were foraging (Fig. 2) . The parents also tended increasingly to feed only young that were either calling near them or that were actively following them and begging (Fig. 2) . The proportion of chases that were directly followed by feedings decreased with age of young (r, = -0.88, P < 0.05, n = 7) (Fig. 2) .
From day 10 onwards, the young reduced their chasing activity (Fig. 2) , while spending less time calling for food and more time actively foraging (Fig. 1) . The proportion of time spent in flight was highest on days 7-10 because of the intense chasing of the parents. After day 10, the parents became more and more reluctant to feed the young, as is shown by their drastically reduced feeding rates and the lower proportion of successful chases (Fig. 2) . The parents often moved away from the young when they landed nearby and gave begging calls. The flight activity of the young also decreased to the level of the first week (Fig. 1) . When resting, the young began to call less and less often (Fig. 1) . After day 14 no more feedings by the parents were observed, but still the young continued to chase their parents, although with decreasing intensity (Fig. 2) . The completely independent young continued to call to their parents until day 18, but most of their time was spent resting and silent or ac- tively foraging (Fig. 1) . Throughout the period, the proportion of time that fledglings spent calling while resting decreased continuously (rs = -0.95, 8 df, P = 0.001) while the proportions of time spent resting while silent (r, = 0.94, P < 0.001) and foraging (r, = 0.66, P < 0.05) continuously increased.
Young of the same brood often perched together on the same stone pile during the first week after leaving the nest and interacted only by pecking lightly at each other's feathers, bills, and toes. After the first week, chases between siblings became more frequent (Table 4) , and this frequency increased up to the time of independence. Parents never showed any sign of aggression toward their own young but sometimes chased young of other broods from their territories.
The development of foraging techniques.--During the first 2 days after leaving the nest, the young were observed pecking at and manipulating only inedible objects like pieces of grass and moss, small stones, and flowers (Fig. 3) . This behavior became less frequent with age (r, = -0.95, 8 df, P < 0.001) (Fig. 3) . On day 3, the young began to hop down from the stones where they were resting and made short and brief forays into the surrounding grass, where they pecked at different objects. These forays became more frequent after day 3, when the young were seen to make short bouts of hops on the ground, followed by a stop to scan the surroundings (Fig. 3) . This is one of the most frequently used feeding techniques of adult wheatears in short grass (Kneis and Lauch 1983, Moreno 1984), although adult birds usually run on the ground instead of moving by hops. It was the most frequently observed foraging technique throughout the study period (Fig. 3) .
The young very often pecked when groundgleaning, in the beginning usually once every stop (Fig. 4) , but it was difficult to see whether or not they were directing their attacks at live prey. Up to day 9, both pecking rates and stopping rates increased in parallel; subsequently, stopping rates remained high while pecking rates started to decrease (Fig. 4) . The young were more selective in their pecks at that stage and did not attack on every stop. After day 11, there was also a drop in stopping rates, the young making longer stops after each moving bout, and pecking rates decreased still further (Fig.  4) . Pecking and stopping rates seemed to stabilize after day 12 (Fig. 4) . The differences between these rates for the different 2-day intervals are statistically significant (H = 20.8, P < 0.01 for stopping rates; H = 30.2, P < 0.001 for pecking rates, 6 df). The young always selected areas with short grass or almost bare ground, like tracks and roads, for ground-gleaning.
Perch (Fig. 3) . Stand-catching, when the young remain stationary on a perch and attempt to catch prey as it flies past them (Davies 1976), was used mostly on days 5-9 (when it made up 4% of capture attempts) but was very seldom observed among older young.
The total attack rate of the young (attacks/ min spent foraging), including all foraging techniques, increased with age (rs = 0.84, 8 df, P < 0.01) (Fig. 5) . The success rate, or proportion of attacks that ended with a prey being caught, generally increased throughout the period (rs = 0.60, 8 df, P < 0.05, one-tailed), with two peaks, which are difficult to explain and could be due to variation between days in foraging conditions (Fig. 5) . The observed success rates are probably underestimates, as the young may have captured items sometimes without my seeing them do so. The young usually swept their bills against some object after capturing prey, however, and this behavior was also used as evidence for capture success. Proportionally the most successful (25%) prey-capture technique was the seldom used stand-catching technique, which can be employed only when prey fly past the perch at very short distances. Aerial hawking (13%) and ground-gleaning (12%) came next, whereas sallying was the least successful technique (7%).
The three usual foraging techniques were used differently (X 2 = 17.7, 6 df, P < 0.01) at different times during the morning as temperatures increased (Table 5 ). The young used the aerial hawking technique more frequently after 0900 in the morning than before, and they sallied more before 0800 than after (Table 5) .
Chasing the parents and trying to obtain food from them can also be considered a foraging technique. If we consider each chase as a capture attempt, and then compare the proportion of chasing with that of all other techniques during different hours, there was a drastic reduction in the proportion of chases after 0800 (X 2 = 11.8, 5 df, P < 0.05) ( Table 5 ). I suggest that the young chased their parents more intensively early in the morning when they were hungriest and when the other foraging methods were less profitable because of low prey activity, as is shown by the low capture success rates between 0500 and 0700 (Table 5) higher capture success between 0800 and 1000 (Table 5 ). After 1000 capture success decreased and chasing rates increased. Overall, there seemed to be a negative relationship between chasing intensity and capture success. It is probable that the initial movements of the young after fledging initiate the division of labor. The subsequent low mobility of the young during the first week probably makes the division of labor possible and profitable for the parents. It is not clear from my data, however, whether it is the young dispersing initially and being sought by the parents or the parents leading certain young to certain locations in the territory that initiates labor division. It may be an interactive process, in which certain young disperse to a site at which one parent is foraging that day. The parent begins to feed them there, the young get accustomed to being fed by that specific parent and call mostly to it, it stays in their vicinity and is attracted by their calls, and the process is rein- As in the Spotted Flycatcher (Davies 1976), it is during the second week that the young chase their parents most frequently while calling to them. This increase in chasing intensity coincides with a marked decrease in feeding rates by the parents and an increase in the proportion of feedings solicited by the young, that is, feedings preceded by a chase or by begging calls. Clearly the parents are forcing the young to feed themselves by becoming more reluctant to feed them. This is suggested by the fact that young were chasing their parents most intensively when the parents had reduced their feeding rates and were responding less to begging calls, as shown by the decrease in the proportion of successful chases. These data support the hypothesis of Davies (1978) that parental reluctance to feed the young forces them to become more and more independent. Even after 2 weeks, when the parents had ceased to feed them, the young continued to chase their parents and call to them. Further evidence of the effect of parental "meanness" is the marked increase in foraging activity after day 10, which coincides with a drastic drop of parental feeding rates to very low levels as well as a drop of the proportion of successful chases. At this point the young seemed to have no option other than increasing their foraging activity to substitute for dwindling parental food While ground-gleaning, young wheatears passed from an early stage, characterized by many short stops on the ground and many pecks, through an intermediate stage of many short stops but fewer pecks, to a final stage of fewer longer stops and even fewer pecks. Many of the pecks during the early stages were probably exploratory, although it was difficult to see at which objects the young directed their
